Phosphoenolpyruvate carboxylase of Escherichia coli. Effect of proteolytic modification on the catalytic and regulatory propties.
Phosphoenolpyruvate carboxylase from Escherichia coli W was treated with ten proteases, and the effects of the treatments on the enzyme activity and sensitivity to effectors were investigated. Proteases such as trypsin, alpha-chymotrypsin, papain, and subtilisin inactivated the enzyme, whereas elastase, carboxypeptidase Y and leucine aminopeptidase had no effect on the enzyme activity. Elastase and carboxypeptidase Y, however, inactivated the enzyme in the presence of 1 m urea. Subtilisin and alpha-chymotrypsin caused not only inactivation of the enzyme but also a significant desensitization to the effectors. DL-Phospholactate, a potent competitive inhibitor, markedly protected the enzyme from inactivation by subtilisin but did not protect it from desensitization to the effectors. Acetyl-CoA, fructose 1, 6-bisphosphate, and GTP-the allosteric activators--protected the enzyme from subtilisin inactivation, while laurate, the other allosteric activator, accelerated the inactivation. These activators did not protect the enzyme from desensitization to themselves. In contrast, modification with subtilisin in the present of l-aspartate, the allosteric inhibitor, caused an apparent transient activation of the enzyme. The enzyme modified in the presence of L-aspartate retained its sensitivity to L-aspartate, but the sensitivities to the other effectors were reduced to about one-half their initial values. Based on these results, a possible mode of desensitization of the enzyme by subtilisin modification and the possible existence of a multiplicity of conformational states of the enzyme, induced upon binding with the various effectors, are discussed.